The action of thallium acetate on neuromuscular transmission in the rat phrenic nerve-diaphragm preparation.
In the isolated phrenic nerve-hemidiaphragm preparation from the rat, thallium acetate induced a dose-dependent irreversible paralysis. There was a major time lag between the onset of the exposure and the decline in the indirectly elicited muscle twitches. The slope of the decline was in proportion to the applied concentration, which ranged from 1 X 10(-3) to 5 X 10(-6) mol/l. The paralysis was definitively manifest after approximately 40 min of incubation. In the phase of paralysis, both electrical stimulation of the muscle and chemical stimulation by addition of K+ were fully effective. However, addition of 4-aminopyridine and/or guanidine restored the indirect muscle twitches, indicating a previous reduction of synaptic activity by thallium. Lowering the Ca2+-concentration resulted in a reduced paralysis time. From these results it is suggested that thallium interferes with synaptic transmission by presynaptically antagonizing Ca2+-dependent processes.